Introduction.
In this paper we derive simplified forms of the equations defining the infinitesimal projective and affine collineations of a generalized space of paths 77". The complete solutions of these equations are then obtained for the two-dimensional spaces 772. It is found that there are nine types of i72 admitting continuous real groups Grof projective collineations (P. C), and also nine types admitting affine collineations (A. C). In each case the maximum number of parameters r is three. In these classifications all solutions giving 772 which reduce to ordinary affinely connected or projectively connected spaces are excluded. (These were obtained in [8] .) 1 A generalized space of paths 77" of n dimensions is characterized by a set of n functions H%x, dx) which are homogeneous of the second degree in dx1, ■ ■ • , dxn. The paths are defined by (1.1) d2xi/ds2 + H%x, dx/ds) = 0.
Such spaces have been discussed by Knebelman [6] and Douglas [4; 5] and in [6] the theory of collineations in 77" has been introduced. Further results on collineations in generalized spaces may be found in [2; 7; 10; 11; 12; 13; 14; 15].
The components of affine connection rjt(x, dx) of an 77" are defined by t i dm'
and are homogeneous of degree zero in the dx. In terms of the T's the paths (1.1) have the familiar form (1.3) áV/á*2 + Vjkidx/ds)idxk/ds) = 0.
In case the 77' are second degree polynomials in the dx, the 77n reduces to an ordinary affine space of paths An.
Two affine connections V)kix, dx), r^. The components Tyt=Tlj.t are those of a tensor symmetric in *', j, k.
A collineation in an Hn is defined as a point transformation x' = x'(x) which transforms paths into paths. In case the path-parameter (s) is preserved we have an A. C, otherwise a P. C. A form of the path equations (1.3) unchanged by arbitrary parameter transformations is given by [ó],
The conditions on an H" for it to admit a continuous Gr of P. C. were obtained by Knebelman [6] , through the use of the infinitesimal P. C. determined by When written in expanded form (1.8) 
li in (1.14) the Il]t be replaced by r*t and the right member by 0,
we obtain the equations of A. C.
These latter equations may also be written in terms of the Lie derivative as [3 ] (1.16) Arj-fc = 0.
2. Simplified form of collineation equations. To obtain a simplified form of these equations we consider first (1.12) and define quantities P'(x, dx) by 1 (2.1) Pi = 77i-FaV, There is obtained d2? dp ô£"' dPl d? This expression has also been obtained by Kosambi [7] in a different way.
It follows from (2.1) that in order fora P. C. to reduce to an A. C. the £* must satisfy besides (2.6) the further condition
The A. C. can thus be obtained either by solving (2.7) directly or else by solving the system (2.6) and (2.15). Since we wish to find the P. C. also we have used the latter method.
Collineations in 772.
The results of the preceding section are now applied to the two-dimensional spaces 772. Equations (2.6), considered in the unknowns P\ are solved to obtain all spaces 772 which admit real groups Gr of P. C. As in [8] the £; are obtained from the classification of Lie [9] giving all real continuous groups Gr in two variables. We also put x1, x2 = x, y and u1, u2 = u, v. Now if n = 2, (2.11) shows that dP'= -PHu+P^dv is an exact differential with (3.1) P1 = dP/dv, P2 = -dP/du.
Also, P is homogeneous of the third degree in u, v. The IL** can then be expressed in terms of P which remains as the basic function to be determined in each case. If it is desired to obtain the 77", we use (2.1) in which F is now considered as an arbitrary function homogeneous of the first degree in the dx\
To find the A. C. determined by a particular Gr we solve (2.15) for F, and using the solutions for P1, P2 as given by (3.1) through the P. C. solution we obtain the 77' from (2.1).
To illustrate the general procedure we find the spaces admitting the C¡ [p, q, iy + cx)p + icy -x)q] (c an arbitrary constant) as a group of Here, as later, p = df/dx, q = df/dy.
We obtain first the P. C. The generators Xif = p, Xrf = q show by (2.6) that P' is a function of u and v only. On substituting the third generator components £l\ =y+cx, ^ =cy -x in (2.6) we have
with the solutions P1 = u2(fw + g)(l + w2yi2ec tan~' ",
where/, g are arbitrary constants not both zero. From (3.1) we then obtain 3g -cf=0, and the value of P, f f The affine connection components can then be found from (1.2). In the following two lists which represent all possible H2 admitting real groups of P. C. and A. C. respectively the reducible H2 have been excluded. In the case of P. C. such spaces result from functions P which are cubic polynomials in dx, dy, so that the LTjt are functions of position (x and y) only.
The reducible 772 admitting A. C. are such that the 77*' are seconddegree polynomials in dx, dy.
Each of the 9 groups in the two lists is a complete group of collineations, that is, it is the group of maximum number of parameters which the associated 772 will admit. For each of the six C73 spaces this follows, since otherwise the 772 would be reducible. That the Gi and G2 groups are complete follows from similar results of [8] .
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x + y(dy/dx) dy We summarize these results in the following theorem:
Theorem 3.1. If a (nonreducible) two-dimensional generalized space H2 admits a real continuous group Gr of projective or affine collineations then r^3.
There are nine such complete groups of collineations, one Gi, two G2, and six G3.
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